Results and Discussion Changes Occur at Clusters of CG Methylation
The surprising detection of changes in CG methylation Methylation Profiling Reveals CG Targets led us to verify a subset of sites detected in our microarwithin Genes ray analysis by bisulfite sequencing. We chose three We previously described a strategy for profiling methyla- Table 1 ), and one showing CG hypermethylation in centrifugation. The low-molecular-weight fraction is colthe Hpa II dataset (At2g15270 in Table S2 ). New plants were grown and processed for DNA preparation and bisulfite treatment. Primers were designed to flank sites *Correspondence: steveh@fhcrc.org restriction sites when they are differentially methylated. , and DNA sequencing were performed as described [18] . DNA was extracted by the CTAB method of Saghai-Maroof et al. [19] , except that 2% CTAB, 1% ␤ME, and 1% sodium bisulfite were used in the extraction buffer and the procedure was scaled up for 4 g plant tissue, which was ground in liquid nitrogen with a mortar and pestle. After ethanol precipitation, DNA samples were treated with DNase-free ribonuclease (Roche) and precipitated by addition of 3M sodium acetate and ethanol, then pelleted by centrifugation and air dried. Primers used for amplification were 5Ј-GTAGTGATTTTGAGAGAGGTGTATGTGGTGTAATGGTT-3Ј and 5Ј-TAAATCAAACCTTTCAAAACAAACC TTACRACTATTCAATTA-3Ј.
to test whether there are CG or CNG deficiencies that
To test these predictions, we tabulated all di-and trinucleotides in the Arabidopsis genome as classified correspond to the location of CG and/or CNG methylation. Before the present study, one might have expected by TAIR (http://www.arabidopsis.org) according to whether they are found in genes, coding regions, UTRs, introns, that any CG deficiency resulting from deamination of 5-methylcytosine would be most pronounced in inor non-genic regions. We found that relative to expectation, CG dinucleotides are indeed the most deficient in tergenic regions because genes were thought to be devoid of DNA methylation. However, if CG methylation all classes, and TA is the next-most deficient ( Figure  2A) . Importantly, the CG deficiency is most pronounced clusters materialize from time to time at random genic locations and persist long enough for significant deamiin introns, such that a CG is only two-thirds as likely to be present in an intron as in a non-genic region. Evination of 5-methylcytosine to thymine, then we might find that genes also show a CG deficiency. In coding dence that these differences are attributable to CG DNA methylation and 5-methylcytosine deamination comes regions and 5Ј and 3Ј untranslated regions (UTRs), purifying selection would be expected to obscure such an from a similar analysis of dinucleotides in Drosophila, an organism that lacks CG methylation but is similarly effect, so that a mutation-driven CG deficiency should be most pronounced in introns. Furthermore, the abgene rich. We find that the dinucleotide log-odds profiles for Drosophila are much the same as those for Arabisence of CNG methylation in genic clusters predicts a CNG deficiency in non-genic regions relative to genes.
dopsis and include a prominent TA deficiency; however, destabilize nucleosomes [12] . Evidence from yeast suggests that cryptic promoters that might be present within transcription units can fire in the wake of transiting polymerases, but these are normally repressed by the chromatin regulator Spt6p [13] . More generally, it is thought that prevention of unscheduled gene expression is important genome-wide [11] . For example, the nearly universal deficiency of TA dinucleotides (Figures 2A and  2B ) is thought to be an adaptation for prevention of unscheduled expression [14] ; TA has the lowest free energy of helix disruption of any dinucleotide [15, 16] and is especially frequent in both prokaryotic and eukaryotic regulatory elements, so that mutations in TA- 
